Introduction
In recent years, publishers have responded to the need for publications that summarize complex topics but formerly the review article was less popular, and students of neurological medicine then depended more on textbook accounts of diseases affecting the nervous system. No work has so dominated the 20th century and influenced neurologists in the English speaking world as Russell Brain's Diseases of The Nervous System. When John Walton took on the task of completing the 7th edition, published in 1969, ' Brain' had been continuously in print since 1933; he subsequently produced the 8th and 9th editions, in 1977 and 1985, respectively, and with colleagues is now preparing the 10th edition. Thus, Lord Brain and Lord Walton have reviewed developments in clinical neurology over a period in which more has been learned about the nervous system in health and disease than at any other time in history. One reviewer, opining that the 8th edition represented excellent new wine in an old and valued bottle, drew attention to the therapeutic shifts catalogued by 'Brain' down the 20th century. In 1933, the symptoms of Parkinson's disease could be alleviated by riding in a motor car; in 1992, this requires striatal transplantation of fetal mesencephalic neurones. The observations that have been made and the task ofdistinguishing fact from fiction so as best to document the accumulation of knowledge has probably been more difficult with respect to multiple sclerosis than for any other aspect of clinical neuroscience.
Quarterly Journal of Medicine: 1930 Having written a 'Critical review: disseminated sclerosis' in 19301 Dr Russell Brain was already an authority on multiple sclerosis when, as assistant physician to the London Hospital and to the Hospital for Epilepsy and Paralysis, Maida Vale, his textbook was first published by Oxford University Press in 1933. Brain came straight to the point in his 'critical review'; drawing comparisons between the neurological manifestations of encephalitis lethargica and the encephalomyelitides that follow exanthematous disease and vaccination, he interpreted the pathological observations as having established disseminated sclerosis as an infective disease -a point of view first proposed by Marie in 1895. 2 Brain provided statistical evidence in favour of Guillain's assertion that disseminated sclerosis was second only to syphilis as the most frequent disease of the nervous system, and provided the first hospital-and population-based statistics, accurately defining the relationship between disease duration and rates for prevalence, incidence and mortality. Brain recognized that the geographical distribution of multiple sclerosis was uneven; he delineated regional trends that have subsequently been confirmed, and identified the innate susceptibility and resistance of northern Europeans and Blacks, respectively. Brain accepted that the disease occasionally occurred in sibling pairs but in line with his views on the cause, he was adamant that familial disseminated sclerosis arose from common environmental exposure and not the influence of genetic factors. Subsequent experience has shown that his views on the sex incidence were wrong, females being more commonly affected than males.
His reading of the pathological literature was sophisticated and very little of substance has since been added. Drawing heavily on the observations of Dawson,3 Brain described a sequence in which perivascular infiltration of lymphocytes and plasma cells is followed by phagocytosis of myelin, fibroglial overgrowth and some axonal loss; and he noted shadow plaques, now thought to be indicative of remyelination. In discussing the distribution of lesions throughout the nervous system, Brain emphasized the co-location of plaques and rich vascular networks around the ventricles, under the pial membranes and in the spinal cord.
In a scholarly section on the pathogenesis of disseminated sclerosis, Dr Brain restated the doctrine of neurobiology left by Cajal and his students del Rio Hortega and Penfield, describing the morphological and anatomical arrangements offibrous and protoplasmic astrocytes, assigning a phagocytic role to microglia but confessing to ignorance on the function of oligodendrocytes. He pointed out that the early vascular lesion indicated invasion of the nervous system by a systemic and infective factor, capable ofprovoking the astroglial reaction that he regarded as the essential pathogenic feature ofthe disease. However, Russell Brain argued that factors distributed in the cerebrospinal fluid could as easily gain access to the brain parenchyma through the Virchow-Robin spaces, as could material crossing the vessel walls.
Section five ofBrain's review dealing with 'experimental transmission and bacteriology' analysed a controversial episode. There had been many attempts to repeat the observations of Bullock4 that disseminated sclerosis could be transmitted to animals by innoculation of a spirochaete recovered from affected individuals. This culminated in the report by Chevassut that the organism 'spherula insularis', designated as a virus, could be cultured from the cerebrospinal fluid of more than 90% of patients with disseminated sclerosis but not controls. 5 Brain quickly disposed of the spirochaetal theory of disseminated sclerosis but took a more reserved position with respect to Miss Chevassut, suggesting that technical factors may have made it difficult for her directly to visualize the organism in the spinal fluid or the nervous tissue itself; he was distinctly lenient on the failure to transfer this organism to monkeys -work that had been reported by Sir James Purves Stewart;6 notwithstanding uncertainty about the causal role of 'spherula insularis' in disseminated sclerosis, Brain extolled the virtues of using its detection as a diagnostic test. 'Spherula insularis' disappeared abruptly from interest following an incident at the Royal Society of Medicine, the details of which have been preserved through oral neurological history.7
In his clinical account of disseminated sclerosis, Brain identified typical manifestations of the disease, its common syndromes, and the clinical courses to be expected. His estimates for frequency of relapsing compared with primarily progressive disease would be consistent with contemporary views, as would the peak ages and extremes of onset; furthermore, he drew from personal experience in stressing that the course might evolve fully within a few months or remain stable over several decades. His clinical description was notable for its account of the mental state (spes sclerotica), the occurrence of convulsions, early descriptions of internuclear ophthalmoplegia, pupillary hippus (but not the Marcus Gunn abnormality), Lhermitte's phenomenon, trigeminal neuralgia, the useless hand of Oppenheim, Brown-Sequard lesions, hyperaesthesia at the border of sensory levels, impaired colour vision, muscle wasting, and symptoms arising from affection of the conus medullaris; finally, he quoted statistics relating to the high frequency of disseminated sclerosis after an episode of optic neuritis.
Fever therapy, induced by malaria, typhoid vaccine and other organic or microbial pyrogens, featured prominently in Brain's account of treatment. There was no hint of adverse effects. The study in which Purves Stewart treated 70 cases of disseminated sclerosis with a vaccine derived from cultures of the putative 'spherula insularis' virus, and which he claimed would arrest the disease, alter the colloidal gold curve and eradicate the organism from the cerebrospinal fluid, was cited8 with the conclusion that removal of the organism from <10% of cases placed considerable difficulties in the way of therapeutic enthusiasm for Miss Chevassut's discoveries. Instead, the usual list of metal therapies -arsenic, silver, mercury and antimony -was given, and agents such as sodium salicylate or X-irradiation were mentioned; Brain concluded that the 'the multiplication of remedies is eloquent of their inefficacy'. Russell Brain's first review of disseminated sclerosis ended where it began; after marshalling the evidence from 218 publications and detailing the clinical and pathological similarities between disseminated sclerosis and transitional forms of neuromyelitis optica, post exanthematous and vaccinial encephalomyelitis, and encephalitis periaxalis diffusa, he settled on the view that these demyelinating diseases differed only in the extent to which virulence of the initiating but as yet unidentified causative agent, and variations in host immunity, influenced the clinical phenotype. He regarded the syndrome of disseminated sclerosis as having a common pathogenesis with an inherent capacity for recovery throughout the course. Brain suggested that the tendency to relapse would, when fully understood, provide a clue to the nature of immunity and lead to a cure for the disease.
Brain's Diseases of the Nervous System, 1st Edition, 1933 In returning to this topic 3 years later,9 Russell Brain emphasized the clinical rather than biological aspects of the disease. Disseminated sclerosis was, not unreasonably, included in the chapter on infections of the nervous system, and treated separately from acute disseminated or post infectious forms of encephalomyelitis, and disseminated myelitis with optic neuritis. Not much had happened to reshape Brain' section. Brain offered a classification that has survived all subsequent editions of the book with little modification. Small differences of emphasis were apparent in the largely unchanged accounts of the acute disseminated encephalomyelitides; Brain regarded spontaneous encephalomyelitis in adults as more common than the post exanthematous childhood forms and he separated the neurological complications of varicella from other childhood post exanthematous disorders on the basis of its clinical and pathological manifestations.
Significantly, he had noted the first description of experimental allergic encephalomyelitis in monkeys'4 and so shifted abruptly to the view that demyelinating disorders were due to an allergic reaction in the brain and not direct viral infection. Significant changes were also made to the section on disseminated sclerosis which was defined as a disorder characterized by focal lesions early in the course later followed by progressive disease. His reading of the pathological papers of Dawson, 3 Putnam'" and Greenfield'6 presented a much clearer view of the sequence of perivascular lymphocytic infiltration, myelin ingestion by fat granule cells, myelin degeneration, fibroglial proliferation, and some axonal loss leading to the formation of the 'sclerotic plaque'. In an expanded account of the aetiology, Brain admitted the 'modern tendency to stress constitutional factors' and summarized the evidence on heredity from Curtius' monograph."7 He quoted a series, presumably ofpersonal cases, in which exposure to a range of triggers -infections, pregnancy, surgical operations, electric shock, carbon monoxide poisoning and trauma -occurred shortly before presentation. Brain revised his figure for the frequency of disseminated sclerosis in the United Kingdom (200/million living people), noting that urban cases were more common than rural, that cases in childhood occurred rarely and that only 7% of patients developed the disease after the age of 50; the sex ratio was reversed 3:2 in favour of women. Brain's account ofsymptoms was based on a personal series of 100 consecutive cases, motor symptoms predominating over visual and sensory or miscellaneous manifestations. Again he emphasized the interval that may occur between optic neuritis and a subsequent episode -the longest survivor of his experience being 29 years from diagnosis; disease duration averaged 13.6 years. In 1940, Brain included encephalitis periaxalis diffusa (renamed Schilder's disease) in the section on 'diffuse sclerosis' and proposed this as an example of an inherent defect in oligodendrocyte function.'8 Analogies were made with swayback, known at that time to be treatable with copper. '9 Major alterations to the 1940 edition were therefore the introduction of the term demyelinating disease, the attempt at classification, the recognition of experimental allergic encephalomyelitis, the emergence of ideas on the biology of the oligodendrocyte, the introduction of morbidity statistics, and the concept of immunological and inherited factors in the aetiology.
Brain's Diseases of the Nervous System, 3rd Edition, 1947
The third edition20 introduced topics in which special experience had been gained during the second world war -in the main, descriptions of peripheral nerve injuries, nutritional disorders of the nervous system, and the introduction ofpenicillin. Sciatic neuritis was renamed prolapsed lumbar intervertebral disc, and affections of the brachial plexus and thoracic outlet were introduced. The psychological aspects of neurology received special attention.
The section on demyelinating disease contained very few changes. Hurst Edition, 1962 With the sixth edition,35 Oxford University Press changed the format of Brain's Diseases of the Nervous System. The paper, print size and line spacing increased although the octavo format was maintained: the bigger book, no longer bound in red buckram with gold lettering on the spine and with the title blindstamped in black on the front cover, now appeared with a decorated spine in gold and black anticipating the elevation ofits author to the peerage in 1964. A number of important changes were introduced in the section on disseminated sclerosis -a term which Brain continued to use; the detection of an abnormally high gamma globulin by paper electrophoresis was mentioned for the first time citing the work from Newcastle of Schapira and Park36 but not Kabat's 20 year old report.25 For several decades, Brain had drawn on personal anecdotes in assessing the prognosis for life and the interval between the presenting and subsequent attacks but he now found it convenient to quote from McAlpine on the average annual relapse rate (0.4/year), frequency of progression from onset, and average disease dura-tion in fatal cases (20 years Disseminated sclerosis had become multiple sclerosis but no new insights could be offered on the aetiology, other than the suggestion that the disease arose from an auto-immune response in the central nervous system. Even though the risk of developing multiple sclerosis was increased by 15 times for the first degree relatives of an affected individual, nurture was deemed to be a more important aetiological force than nature. The relative importance of extrinsic triggers was reviewed -surgery and pregnancy carrying a low risk, vaccination appearing to be of more importance and the situation with respect to trauma not having materially altered. The epidemiological deliberations of Acheson42 favoured the concept of multiple sclerosis as a disorder associated with certain locations rather than race, implying an extrinsic aetiological factor with a long latent period; but then, as now, its nature remained elusive. A number of subtle alterations were included in the account of symptoms -wild proximal upper limb tremor and feelings of swelling and tightness in posterior column sensory involvement being notable additions. The detailed assessment of spinal fluid that was to dominate research into multiple sclerosis for several years to come was hinted at by the inclusion of results on quantitative and qualitative tests for estimation of gamma globulin. And the prolonged follow-up of first cases described in the first edition of McAlpine's Multiple Sclerosis43 was used to supplement morbidity statistics, emphasizing benign forms and suggesting that a mild course in the first 5 years carried a favourable long-term prognosis. In discussing treatment, John Walton deviated from the dogmatic line taken by Brain in six previous editions. Gone were the recommendations for arsenic, fever therapy and intrathecal tuberculin; in came prolonged courses of corticotrophin lasting group.bmj.com on September 21, 2017 -Published by http://pmj.bmj.com/ Downloaded from up to 10 weeks for the management of relapse, diazepam for spasticity, and propantheline for the unstable bladder.
In discussing diffuse sclerosis, Walton began to feel uneasy about the inclusion of Schilder's disease and spongy degeneration of the white matteralthough sub-acute sclerosing panencephalitis and the spongiform encephalopathies had not obviously contaminated this material in earlier editions. The advent of nerve conduction studies was a further cause for concern in the classification of these diseases and metal therapy was no longer advocated.
Brain's Diseases of the Nervous System, 8th Edition, 1977 Dr Walton wrote in his preface to the eighth edition" that he had extensively revised the section on demyelinating diseases in 1969 (but the chapter that appeared in 1977) deviated more from the model instituted in 1933 than any previous revision. Biochemical, immunological and virological studies had started to illuminate the neurobiology of the complex unit formed by the myelin sheath and its nutrient glial cell. Walton vigorously restated Brain's view that the solution to many of these disorders lay in understanding their immunology, arguing that this would be aided by the investigation of experimental allergic encephalomyelitis which was active in the Newcastle department at that time; he felt the need to relocate more subcategories of diffuse sclerosis leaving only Schilder's disease, centrolobar sclerosis, progressive degenerative subcortical encephalopathy and Balo's disease, whilst remaining ambivalent about the status of X-linked recessive adrenoleucodystrophy,45 which appeared for the first time.
Walton could now be more precise about the aetiology of acute disseminated encephalomyelitis, rejecting outright the long held view that the various forms arose from activation of an ubiquitous opportunistic demyelinating virus and leaning heavily on experimental studies in favour of the lymphocyte-mediated immunological hypothesis. Acute cerebellar ataxia in children received yet more prominence but Walton felt unsure whether this differed from the syndrome of opsoclonus and jerking extremities -now known to be associated with neuroblastoma in childhood and encephalitis or paraneoplasia in adults. None ofthe cases of neuromyelitis optica followed-up in Edinburgh from 1937, and reported by Scott after up to 30 years46'47 had developed recurrent demyelination, suggesting that Devic's disease was not after all a variant of multiple sclerosis; but in turning to the pathology of multiple sclerosis, the views of Lumsden42 were taken as indicating that pathologically there was no distinction to be drawn between the various forms of acute monophasic and relapsing demyelination.
Walton's account of multiple sclerosis mentioned recent developments in neurovirology, including the claim that a paramyxovirus could be recovered from the brain tissue of patients with multiple sclerosis' -sadly, as it now turns out, no more robust than Miss Chevassut's spherulal claims -and the first experiments providing a scientific explanation for the pathophysiology of onset and recovery from symptoms. 49 In a penetrating review of the aetiology, Walton marshalled the evidence for viral infection based on population serology, analysis of cerebrospinal fluid immunoglobulin and comparative epidemiology; he drew attention to the recently described associations with alleles of the histocompatibility system,50 and concluded that multiple sclerosis is a disorder of immune response within the nervous system, conditioned by inherited predisposition, to a variety of viral agents of which measles may be one -a formulation that had lost no impact since first stated by Brain in 1930. John Walton's account of epidemiological statistics documented a further increase in the rates for prevalence, re-affirmed the geographical trends, identified high-risk groups in all geographical areas, suggested that racial susceptibility contributed to the distribution of multiple sclerosis, and demonstrated an aetiological interplay between environmental and genetic factors.
In describing the changes in cerebrospinal fluid, Walton identified the long-neglected paper of Kabat25 reporting the increase of immunoglobulin but still giving a conventional account of the colloidal gold curve. The distinction was made between quantitative and qualitative immunoglobulin abnormalities and new findings on the concentrations of immunological mediators released by inflammatory cells, capable of degrading myelin, were described. But Walton did not feel that any of these tests had influenced the ability to diagnose multiple sclerosis early in the course. Paroxysmal symptoms appeared in the clinical description of multiple sclerosis for the first timethe 1958 paper of Matthews51 having previously been ignored. The prototypic symptom complexes were classified as Charcot's triad, generalized, ocular, sensory, cerebral, spinal (progressive, unilateral and sacral), brainstem, and the acute form which was described in detail but not identified eponymously as the Marburg mended. The suggestion that nuclear resonance imaging was likely to be even more successful was prophetic of the most significant development in the investigation of patients with multiple sclerosis since before Brain first wrote on the subject in 1930." Immunological and immunogenetic characterization of patients with multiple sclerosis had not helped in assigning an accurate prognosis; and J. Gould58 joined Barbellion in giving a personal account of the disease. Walton had hoped to provide some additional encouragement that the immunological approach to treatment might influence the long-term course of the disease, and although hints of success had at the time been reported using azathioprine with antilymphocyte globulin and thoracic duct drainage, transfer factor, copolymer 1 and dietary treatment, no therapy could unequivocably be recommended for the multitude of patients.
Conclusions
Taken with the 1930 Quarterly Journal ofMedicine review, the account of disseminated sclerosis contained in the first edition of Brain's Diseases of the Nervous System was penetrating, ahead of its time and definitive; most of the opinions given by Russell Brain, and his predictions, were later shown to be correct and it could be argued that little ofconceptual substance has since been added; nevertheless, clear shifts of emphasis and intellectual unease were always apparent in his accounts of acute disseminated encephalomyelitis, and he never felt comfortable with the nosological status of the leucodystrophies. Brain was clearly much influenced by the studies and writings of the neurological school that developed under Henry Miller in Newcastle; and his successor as head of group.bmj.com on September 21, 2017 -Published by http://pmj.bmj.com/ Downloaded from the department at the Newcastle General Hospital was a natural heir to authorship of the premier English textbook of neurology. Walton's rewriting of the section on demyelinating disease for the eighth edition ranks with Brain's original version in its breadth and intellectual authority; it combines the best of Brain with contemporary knowledge and modern interpretations neatly inserted -the stitches barely being visible. Authorship for the section on demyelinating disease now passes into new hands; it is sincerely to be hoped that the newest wine will not disturb this distinguished old bottle.
